This article provides an overview and discussion on many of the major topics currently discussed in the autism research community. These topics include: prevalence, male-to-female ratio, diagnosis, genetics, environmental factors, neurology, medical comorbidities, sensory processing, and behavior. The article concludes with a discussion of future research in the field of autism.
Introduction
The term "autism" was first used in 1943 to describe a small group of children whose behaviors were noticeably different from the behaviors of those who were mentally retarded or schizophrenic (Kanner, 1943) . A turning point in the field came in 1964, when Dr. Bernard Rimland argued convincingly that autism was not caused by emotionally neglectful parents -the prevailing theory at that time -but rather was a result of one or more underlying biological impairments involving genetics and neurology (Rimland, 1964) . In this article, I will discuss numerous research issues involving the biology of autism.
Prevalence
The prevalence rate of autism began to increase in the late 1980s (McDonald & Paul, 2010) . Prior to this time, the reported rate was approximately 1 in 2,000 children (or 4.5 in 10,000). More recently, the Centers for Disease Control and Prevention, a U.S. health agency, reported a rate of 1 in 59 children (Baio et al., 2018) . The prevalence rate varies throughout the United States, with a high of 1 in 34 in the state of New Jersey and a low of 1 in 77 in the state of Arkansas.
A question often posed is: "Is there really an increase in autism, or is there a better awareness, resulting in more children diagnosed with autism?" Research is mixed regarding this important issue (Hoffman et al., 2017; Weintraub, 2011) ; however, one can argue that autism today is prevalent worldwide.
Males and females
Another important issue is the relatively high number of males with autism spectrum disorder (ASD). Historically, males outnumbered females at a rate of 3 to 1. Starting in the 1990s, the reported ratio increased to 4 or 5 males to 1 female (Fombonne, 2009). However, a recent meta analysis indicates a 3 to 1 male to female ratio (Loomes et al., 2017) .
The male-to-female ratio is now under scrutiny after a survey conducted by The National Autistic Society in the United Kingdom (2015). Their findings indicated that females with autism are under-diagnosed. Frequently, females with ASD are more sociable than males with the disorder, and their characteristic autistic symptoms are subtler (Supekar & Menon 2015) . In addition, some of the females' behaviors may be interpreted using more neurotypical labels, such as "anorexia" rather than "picky eater" and "obsessive-compulsive behavior" rather than "insistence on sameness." Eventually, a diagnostic criterion for autism will need to be established for females with ASD.
Diagnosis
Researchers are focusing much of their effort on identifying biomarkers to objectively diagnose autism (Anderson, 2015; Ratajczak, 2011) , but to date, there are no agreed-upon valid biomarkers. Currently, autism is diagnosed based on observable behaviors, and several popular diagnostic tools include the Autism Diagnostic Observation Schedule (ADOS), the Autism Diagnostic Interview (ADI-R), and the Childhood Autism Rating Scale (CARS). However, recent research has questioned the validity of the ADI-R in diagnosing children and adults (Fusar-Poli et al., 2017; Havdahl et al., 2017).
Genetics
Numerous studies have investigated the genetics of autism. For many years, researchers have examined specific genes with the goal of uncovering the autism gene or set of genes. Currently, 18% to 20% of those individuals diagnosed with autism have syndromic autism, i.e., known inheritable disorders. These include Angelman syndrome, Cornelia de Lange syndrome, Fragile X syndrome, Prader-Willi syndrome, Rett syndrome, Smith-Lemli-Opitz syndrome, and tuberous sclerosis complex (see Dykens & Lense, 2011) . In a highly-publicized study, approximately 100 genes, all of which were thought to contribute to autism, were examined in 85 families with two or more children with ASD (Yuen et al., 2015). Interestingly, shared genetic mutations were found in only 31% of the siblings, whereas 69% carried different autism-associated mutations. This relatively low overlap in autism-associated genes indicates that the underlying genetics of autism are much more complex than initially believed.
More recent research has employed whole genome sequencing in order to identify specific genes associated with an increase in autism (Tychele et al., 2017; Yuen et al., 2017) . Regarding implications for treatment, researchers using a nanoparticle technique were able to successfully disable a gene responsible for repetitive behaviors in a mouse model of Fragile X (Lee et al., 2018) . Such an approach to understanding and treating autism will likely lead to major breakthroughs in the field.
There has also been limited research on the therapeutic effects of stem cells. In an open clinical trial, Dawson and colleagues (2017) evaluated the effects of giving infusions of umbilical cord blood to a group of 25 children with ASD between two and six years of age. They reported the therapy to be relatively safe. In addition, parent reports indicated improvements in social communication and common autistic symptoms.
Environmental Factors
Over the years, researchers have suggested a relationship between viral exposure during pregnancy and an increased risk of autism. This relationship has been documented for congenital rubella, herpes simplex virus, measles, mumps, varicella, and cytomegalovirus (Kumar et al., 2014) . 
Neurology
The neurology of autism has been of interest in the research community for over 50 years (Rimland, 1964; Bauman & Kemper, 1985) . In general, the results have been mixed regarding specific structural abnormalities and biochemical imbalances (Casanova et al., 2013a; Casanova, 2014 Casanova, , 2015 . Such inconsistencies are thought to be due to the use of different measurement techniques and/ or the heterogeneity of the autism population (Casanova, 2014) 
Medical Comorbidities
Widespread interest in medical comorbidities began in the mid-1990s, and over the past 20 years, studies have indicated that many if not most individuals on the autism spectrum suffer from one or more medical problems (Muskens et al., 2017) . 
Sensory Processing
Many if not most individuals on the autism spectrum suffer from sensory processing problems. These may involve vision, audition, touch, taste, smell, vestibular input, and proprioception. Some individuals are very sensitive to sensory sensations, or hyper-responsive, whereas others are insensitive to sensations, (Miller and Walsh, 2016) . Unfortunately, published research on sensory processing in autism has been sparse.
Recently, researchers have studied the role of interoception in autism (Hatfield et al., 2017; Mahler, 2017) . Interoception refers to the ability to attend to internal sensations, such as hunger, thirst, bladder fullness, discomfort, and pain. The anterior insula, which is responsible for interoception, has been shown to be dysfunctional in autism (DuBois et al., 2016). This finding is consistent with self-reports and controlled experiments on interoceptive processing in autism. This may account for the exaggerated reactions of many individuals with ASD to discomfort or pain due to medical problems, and the inability of others to detect such internal sensations (Edelson, 2016) . In the case of the latter, we have often heard reports of individuals with autism showing no outward signs of pain from a ruptured appendix or a ruptured eardrum.
Behavioral
Research on behavior modification, often referred to as Applied Behavior Analysis, has received a great deal of empirical support since the early 1960s. Thousands of studies have supported its validity and effectiveness, and research over the past 20 years has focused primarily on optimizing this behavior-based intervention. More recently, researchers in other areas, especially those studying medical comorbidities, have been interested in understanding the relationship between specific medical problems and challenging behavior (see Edelson & Johnson, 2016) . When medical issues underlie or contribute to behavior problems, the treatment of choice would involve a medical-behavioral intervention rather than treating only the behavior.
Future Research
The majority of studies in the field of autism have focused on one aspect of autism-for instance, genetics, metabolism, immunology, GI function, or sensory processing-and researchers typically do not examine how these systems interact with one another. Funding agencies are urged to support multidisciplinary studies in order to obtain a clear picture of autism rather than relying on an incomplete mosaic.
Research is also needed to categorize autism into specific subgroups. Once this is accomplished, researchers can focus on examining homogeneous population samples. This will undoubtedly expedite the discovery of the underlying cause(s) of each subtype as well as help determine the most effective interventions for each group.
Although progress has been made over the past 75 years, there is still much to be learned about the underlying biology of autism. The more we discover about the roots of this disorder, the better we will be able to address the needs of individuals with ASD and the families who care for them. 
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Введение
Термин «аутизм» впервые был исполь-зован в 1943 году для описания небольшой группы детей, поведение которых заметно отличалось от поведения умственно отста-лых детей или детей с шизофренией [29] . По-воротный момент в этой области наступил в 1964 году, когда доктор Бернард Римланд (Bernard Rimland) доказал, что причиной ау-тизма являются не эмоционально холодные родители -преобладающая в то время тео-рия, -а одно или несколько биологических нарушений, обусловленных генетическими и неврологическими причинами [43] . В данной статье будут рассмотрены многочисленные вопросы, связанные с биологией аутизма.
Распространенность
Распространенность аутизма начала увеличиваться в конце 1980-х годов [39] . До этого приводимый показатель состав- 
Соотношение мужчин и женщин с аутизмом
Другим важным вопросом является от-носительно большое число мальчиков и мужчин с расстройствами аутистического спектра (РАС). Исторически, соотношение мужчин и женщин среди людей с аутиз-мом составляло 3 к 1. Начиная с 1990-х го-дов, оно увеличилось до 4 или 5 мужчин на 1 женщину [18] . Однако недавний мета-анализ показал, что соотношение мужчин и женщин среди людей с аутизмом остается 3 к 1 [37] .
В настоящее время этот показатель тща-тельно изучается после статистического обследования, проведенного Националь-ным Обществом аутизма в Соединенном Королевстве Великобритания. Их иссле-дования показали, что результаты диагно-стики аутизма у женщин занижены. Часто женщины с РАС более общительны, чем мужчины с этим расстройством, а характер-ные аутистические симптомы у них труднее заметить [45] . Кроме того, некоторые типы поведения женщин могут быть интерпрети-рованы с использованием неврологических терминов, таких как «анорексия», а не «из-бирательность в пище» и «обсессивно-ком-пульсивное поведение», а не «настойчивое стремление к однообразию». В конце кон-цов, диагностический критерий аутизма должен быть установлен и для женщин с РАС.
Диагностика
Исследователи сосредоточили боль-шую часть своих усилий на выявлении биомаркеров для объективной диагности-ки аутизма [1; 42] , но на сегодняшний день однозначных и обоснованных критериев не существует. В настоящее время аутизм диагностируется с помощью наблюдения за поведением, и среди популярных диа-гностических инструментов можно выде-лить Шкалу наблюдения для диагности-ки расстройств аутистического спектра (ADOS), Интервью для диагностики ау-тизма (ADI-R) и Шкалу рейтинга аутизма у детей (CARS). Однако недавние иссле-дования поставили под сомнение обосно-ванность ADI-R для диагностики детей и взрослых [21; 23].
Генетика
Многочисленные исследования были посвящены генетике аутизма. В течение многих лет исследователи изучали кон-кретные гены с целью выявления гена ау-тизма или набора генов. В настоящее вре-мя от 18% до 20% лиц с диагнозом аутизм имеют синдромальный аутизм, т. е. извест-ные наследуемые расстройства. К ним от-носятся: синдром Ангельмана (Angelman), синдром Корнелии де Ланге (Cornelia de Lange), синдром ломкой хромосомы Х, синдром Прадера-Вилли (Prader-Willi), синдром Ретта, синдром Смита-Лемли-Опица (Smith-Lemli-Opitz) и комплекс туберозного склероза (tuberous sclerosis complex) [14] . В широко разрекламирован-ном исследовании у 85 семьей с двумя или более детьми с РАС было изучено около 100 генов, все из которых, как считалось, обуславливали аутизм [56] . Интересно,
